Maintenance of Golgi apparatus structure in the face of continuous protein recycling to the endoplasmic reticulum: making ends meet.
I focus here on the Golgi apparatus and the dynamic relationship between the Golgi apparatus, the central organelle of the secretory pathway, and the endoplasmic reticulum (ER). The proteins and lipids of the Golgi apparatus originate in the ER, and cargo proteins and lipids that also originate in the ER are processed and sorted within the Golgi apparatus. The Golgi apparatus is indeed the central organelle of the secretory pathway. Surprisingly, many, if not all, of the proteins and accompanying lipids of the Golgi apparatus cycle continuously between the Golgi and the ER. Neither the Cisternal Maturation nor the Vesicular Transport/Stable Compartment model of Golgi apparatus function predicts continuous cycling of Golgi resident proteins through the ER. Evidence for this cycling comes from multiple experimental approaches, including ER-exit block-revealed accumulation of recycled Golgi resident proteins in the ER, evidence for exchange of green fluorescent protein (GFP)-tagged Golgi proteins or their analogues between Golgi and ER pools, and cisternal rab overexpression-induced redistribution of Golgi resident proteins to the ER. The implications of Golgi protein cycling for the maintenance of Golgi structure in the interphase mammalian cell are discussed. The challenge for the future is to put Golgi resident protein cycling pathway(s) to protein machinery and to characterize the cumulative, weak, dynamic interactions that hold the Golgi apparatus together. In doing so, new paradigms of organelle biogenesis will emerge.